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Design
Retrospective study
Patients

ARDS patients
Objectives Quantify by means of EIT (electrical impedance tomography) data the amount of unrecruited lung at different clinically relevant points on the pressure-volume curve (lower inflection point, inflection point and upper inflection point) to characterize ongoing lung recruitment
Main Results
An analysis of EIT data found a high percentage of unrecruited lung at the lower inflection point, a small percentage of unrecruited lung at the inflection point and no unrecruited lung at the upper inflection point.
Conclusion
Recruitment occurs between lower and upper inflection points. Main Results PV curves showed a good correlation between methods with intraclass correlation coefficients > 0.75. LIP (lower inflection point), UIP (upper inflection point), PMC (point of maximum curvarture) showed a good correlation between methods with intraclass correlation coefficients of 0.98 (0.92, 0.99), 0.92 (0.69, 0.98), and 0.97 (0.86, 0.98), respectively. Bland and Altman bias and limits of agreement for LIP (0.51 ±0.95 cmH2O; -1.36 to 2.38 cmH2O), for UIP (0.53 ±1.52 cmH2O; -2.44 to 3.50 cmH2O), and for PMC (-0.62 ±0.89 cmH2O; -2.35 to 1.12 cmH2O) were clinically acceptable. No adverse effects were observed.
The P/V Tool was equivalent to the CPAP method for tracing static PV curves of the respiratory system 
Main Results
A positive linear correlation was found between hysteresis (calculated as the ratio of the area enclosed by the limbs of the PV curve, from 0 to 40 cmH2O, divided by the predicted body weight), and recruited volume (measured by integration of the flow required to maintain the pressure at 40 cmH2O for 10 s divided by predicted body weight); and between the linear Crs (compliance of respiratory system) measured on the inflation limb and the volume recruited.
Conclusion
Hysteresis of the PV curve could assess the recruitability of the lung at the bedside 
Objectives
Assess lung morphology according to the presence or the absence of a LIP on the lung PV curve and compare the effects of PEEP. CT scans were performed at ZEEP and two levels of PEEP: PEEP1 = LIP + 2 cmH2O and PEEP2 = LIP + 7 cmH2O, or PEEP1 = 10 cmH2O and PEEP2 = 15 cmH2O in the absence of an LIP
Main Results
In ZEEP, total lung volume, volume of gas, and volume of tissue were similar in both groups; the percentage of normally aerated lung was lower (24 ±22% vs 55 ±12%, p < 0.05) and the percentage of poorly aerated lung was greater (40 ±12% vs 23 ±8%, p < 0.05) in patients with LIP than in patients without LIP. Crs (compliance of respiratory system) and Cl (compliance of lung) were lower in patients with LIP. In both groups, PEEP induced an alveolar recruitment that was associated with lung overdistension only in patients without LIP.
Conclusion
The presence or absence of LIP on the PV curve was associated with potential lung recruitability. In patients without LIP, normally aerated lung areas coexisted with nonaerated lung areas and increasing PEEP resulted in lung overdistension rather than in additional alveolar recruitment. In patients with LIP, air and tissue were more homogeneously distributed within the lungs, and increasing PEEP resulted in additional alveolar recruitment without lung overdistention Effect of a protective-ventilation strategy on mortality in the acute respiratory distress syndrome 
Main Results
After 28 days, death = 38% in protective-ventilation group vs 71% in the conventional-ventilation group. The rates of weaning from mechanical ventilation were 66% in the protectiveventilation group and 29% in the conventional-ventilation group. The rates of barotrauma were 7% and 42%, respectively, despite the use of higher PEEP and mean Paw (airway pressure) in the protective-ventilation group.
Conclusion
As compared with conventional ventilation, the protective strategy (including PEEP set with LIP) was associated with improved survival at 28 days, a higher rate of weaning from mechanical ventilation, and a lower rate of barotrauma 
Objectives
Assess the value of measuring compliance
Main Results
Group 1: Normal Crs (compliance of respiratory system) measured during deflation, little hysteresis, and no inflection in the ascending limb corresponded with a nearly normal chest x-ray film and to recovery. Group 2: Normal Crs during deflation, increased hysteresis, and presence of an inflection corresponded with the initial stage of the syndrome and to pure alveolar opacities on the chest x-ray film. Group 3: Dcreased Crs during deflation, marked hysteresis, and presence of an inflection was seen later in the course of the syndrome and corresponds with mixed alveolar and interstitial opacities. Group 4: Reduced Crs during deflation, no increased hysteresis, and no inflection corresponded with end-stage of ARDS and a predominant interstitial pattern on the chest x-ray film.
Conclusion
PV curve was correlated with the ARDS stage. In normal lung or at early stage little hysteresis and no LIP (lower inflection point). Hysteresis increased and LIP appeared at the initial stage. Hysteresis was important and clear LIP during oedematous stage. No hysteresis and no inflection during the interstitial stage 
Objectives
Assess changes in lung parenchyma by CT scan at different inflection points
Main Results
Increases in normally aerated lung and recruitment (decrease in nonaerated lung) were parallel and continuous during inflation. Loss of aeration and derecruitment were only significant at pressures below the PMC (point of maximum curvarture) on the deflation. This point was related to a higher amount of normally aerated tissue and a lower amount of nonaerated tissue when compared with the LIP (lower inflection point). Aeration at the inflection point was similar in lung injury from pulmonary or extrapulmonary origin.
Conclusion
This study supports the use of the deflation limb and PMC of the PV curve as a level of PEEP that achieves the two objectives of a "lung-protective ventilation", of the highest amount of normally aerated tissue for ventilation and the lowest derecruitment during end-expiration.
Early patterns of static pressure-volume loops in ARDS and their relations with PEEPinduced recruitment Main Results 2 different types of loops: in type 1 (38 cases), the inflation limb was characterized by an inflection zone resulting from an improvement in Crs (compliance of respiratory system); in type 2, the inflation limb was virtually linear, Crs remained low (26 ±9 cmH2O). Use of a low PEEP (6 ±2 cmH2O) produced recruitment in type 1 patients (74 ±53 ml), which was marginally improved by a higher (12 ±2 cmH2O) PEEP (89 ±54 ml). In type 2, recruitment produced by PEEP was lower (48 ±26 ml).
In ARDS patients with reduced Crs, recruitment obtained by PEEP was limited. PEEP application produced recruitment in pulmonary ARDS, which was mainly obtained with a low PEEP, determined as "neutralizing" PEEP measured with ZEEP.
Alveolar derecruitment at decremental positive end-expiratory pressure levels in acute lung injury: comparison with the lower inflection point, oxygenation, and compliance 
Main Results
Derecruitment occurred at each PEEP decrement; derecruited volume was not correlated with LIP (lower inflection point). Linear Crs (compliance of respiratory system) at ZEEP was correlated to derecruited volume at PEEP 15 cmH2O.
Conclusion
Crs above LIP reflected the amount of recruitable lung. Alveolar closure in ALI occurs over a wide range of pressure. LIP is a poor predictor of alveolar closure. Main Results LIP (lower inflection point) was affected by superimposed pressure and threshold opening pressures and did not accurately indicate the PEEP required to prevent end-expiratory collapse. Reinflation of collapsed lung units (recruitment) continued on the linear portion of the PV curve, above LIP, which had a slope at any volume greater than the total compliance of aerated alveoli. As recruitment decreased, the reduced PV slope could produce UIP (upper inflection point) at 20 to 30 cmH2O. UIP caused by alveolar overdistension could be modified or eliminated by recruitment with a high threshold opening pressure. With constant Pinsp as PEEP increased and threshold a opening pressure range of 5 to 60 cmH2O, PEEP to prevent end-expiratory collapse was indicated by a minimum PV slope above 20 cmH2O, minimum hysteresis, and maximum volume at 20 cmH2O.
No aspect of the PV curve adequately predicted optimum ventilator settings. Setting PEEP according to LIP and Pplat according to UIP were inaccurate in this model Impact of positive end-expiratory pressure on chest wall and lung pressure-volume curve in acute respiratory failure 
Objectives
Investigate whether chest-wall mechanics could affect the total respiratory system PV curve
Main Results
With ZEEP, an LIP (lower inflection point) on the respiratory system PV curve was observed in all patients (7.5 ±3.9 cmH2O); in 2 patients a LIP was detected only on the lung PV curve (8.6 and 8.7 cmH2O), whereas in 7 patients a LIP was observed only on the chest wall PV curve (3.4 ±1.1 cmH2O). In 4 patients, a LIP was detected on both lung and chest wall PV curves (8.5 ±3.4 and 2.2 ±1.0 cmH2O, respectively). The LIP was eliminated by PEEP. At high levels of PEEP, a UIP (upper inflection point) appeared on respiratory system and lung PV curves (11.7 ±4.9 cmH2O and 8.9 ±4.2 cmH2O above PEEP, respectively)
Conclusion
The disappearance of LIP observed with PEEP suggested that lungs were recruited. The pressure of a UIP apparition suggested alveolar overdistension at high levels of PEEP. 
Main Results
Mean linear compliance did not differ significantly with paralysis and apneic sedation. The bias of agreement for linear compliance was -0.2 ml/cmH2O with a 95% CI (confidence interval) of bias of -3.5 to 3.0. In the five patients with Peso recordings, Ccw (compliance of chest wall) did not differ between apneic sedation and paralysis. The bias of agreement for Ccw was -0.7 ml/cmH2O with a 95% CI of bias of -5.3 to 3.9. Mean LIP (lower inflection point) did not differ between paralysis and apneic sedation (bias -0.3 cmH2O and 95% CI -1.0 to 0.4), nor did the mean UIP (upper inflection point) differ (bias -0.4 cmH2O and 95% CI -1.9 to 1.2). In eight patients, no UIP was recorded under paralysis or apneic sedation; one patient had a UIP (17.2 cmH2O) under paralysis but not under apneic sedation, and two had a UIP under apneic sedation but not under paralysis (mean UIP 17.5 ± 1 cmH2O). Mean PEEPtot just before PV curve recording did not differ significantly under paralysis and apneic sedation.
Conclusion
The level of variability indicated that the PV curve without paralysis should be used with caution. A single administration of neuromuscular blockade was associated with better hemodynamic status than increasing sedation Temporal change, reproducibility, and interobserver variability in pressure-volume curves in adults with acute lung injury and acute respiratory distress syndrome 
Main Results
134 PV curves from ZEEP were generated. LIP and UIP could be detected in 90%-94% and 61%-68% of curves, respectively. When the 3 successive PV curves were compared, both the LIP and UIP were within 3 cmH2O in >65% of curves. The intraclass correlation coefficient in LIP and UIP was 0.92 and 0.89 for interobserver variability and 0.90 and 0.88 for intraobserver variability. Daily variability was as high as 7 cmH2O for LIP and 5 cmH2O for UIP.
Conclusion
The PV curve was reproducible, thus avoiding the need for multiple measurements at a single time, with good interobserver and intraobserver correlation in manual identification of the LIP and UIP An objective analysis of the pressure-volume curve in the acute respiratory distress syndrome 
Objectives
Assess the interobserver and intraobserver-variability in the clinical evaluation of the quasistatic PV curve
Main Results
The LIP (lower inflection point) defined by the clinician rarely coincided with the point of maximum compliance increase defined by a sigmoid curve-fit with large differences in LIP seen both among and within observers.
Conclusion
Calculating objective parameters from the PV curve was important to minimize the large interobserver and intra-observer variability Pressure-volume curves and compliance in acute lung injury: evidence of recruitment above the lower inflection point 
Objectives
Evaluate the effect of recruitment/derecruitment on the shape of the PV curve and on Crs (compliance of respiratory system) by prolonged expiration from PEEP to elastic equilibrum volume
Main Results
Curve I was recorded during inflation from the volume attained after a prolonged expiration at PEEP = 9.0 ±2.2 cmH2O, and Curve II after expiration to the elastic equilibrium volume at ZEEP. In each patient, Curve II was shifted toward lower volumes than Curve I. The volume shift, probably due to derecruitment, was 205 ±100 ml at 15 cmH2O and 78 ±93 ml at 30 cmH2O; At any pressure, compliance was higher on the curve from ZEEP than from PEEP, by 10.0 ±8.7 ml/cmH2O at 15 cmH2O (p < 0.01), and by 5.4 ±5.5 at 30 cmH2O.
Conclusion
In ALI patients, a single expiration to ZEEP led to lung collapse. High Crs during inflation from ZEEP indicated that lung recruitment happened above the LIP.
Generation of a single pulmonary pressure-volume curve does not durably affect oxygenation in patients with acute respiratory distress syndrome 
Main Results
PV curves did not significantly affect PaO2, PaCO2, mean arterial pressure, and lung mechanics. 2 patients had a sustained increase in PaO2 of more than 20%, 1 h after obtaining a dynamic PV curve. 2 patients had a decrease in PaO2, by more than 20%, after a static PV curve. These 2 patients had a UIP (upper inflection point) identified on the PV curve. After the static PV curve, PaCO2 increased by more than 10 mmHg in 2 patients and returned to baseline after 15 minutes. 1 patient had a decrease in mean arterial pressure of more than 10 mmHg for less than 5 minutes after the static PV curve and 1 patient after the dynamic PV curve.
Conclusion
Static and dynamic PV curves were safe in ARDS patients Adjusting positive end-expiratory pressure and tidal volume in acute respiratory distress syndrome according to the pressure-volume curve 
Quasi-static measurement of the PV curve was a simple method, that is easy to interpret for adjustment of the ventilatory parameters 
Main Results
Differences in UIP were found in the static and dynamic conditions between the two levels of Vt: the UIP was lower with the higher Vt.
Conclusion
Dynamic and static methods gave similar results. Previous Vt influenced the pressure value of the UIP suggesting that it was dependent on tidal alveolar recruitment Safety of pressure-volume curve measurement in acute lung injury and ARDS using a syringe technique 
Objectives
Assess the safety of frequent PV curves in patients with ALI/ARDS
Main Results
SpO2 was 93 ±4% before the maneuvres and fell to 89 ±5% during PV curve and increased to 97 ±4% immediately afterwards. HR (heart rate) was 106 ±22 before and 108 ±22 beats/ min immediately after the maneuver. Mean arterial pressure was 93 ±15 mmHg before and 100 ±17 mmHg immediately afterward. 
Conclusion
Main Results
The equation V = a + b[1-e-(P-c)/d]-1 was an equally good fit for the inflation and deflation limbs of PV curves from normal, ARDS and pneumoconstricted lungs with a mean goodnessof-fit coefficient of 0.997 ±0.02.
Conclusion
This equation provided a method to systematically characterize PV curves and objectively derive physiologically (vital capacity, maximal inspiratory volume) and clinically (compliance 
Main Results
The sigmoid model was a better fit for the physiological data than the exponential model used before
Conclusion
The human PV curve has a sigmoidal shape 
